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DISEASES caused by pathogenic organisms can seriously affect the yield of wheat.
Some diseases are comparatively rare whereas others occur over a large area of the wheatbelt year after year.

It is important to be able to identify
diseases correctly so that the appropriate
control measures can be applied. In the
following article the diseases of wheat
caused by pathogenic organisms are
illustrated, their symptoms described, and
where possible the control measures given.

CONTROL: The only economical and
effective way to control stem rust is
through the use of resistant varieties.
New strains of rust are continually
appearing and are generally capable of
attacking varieties previously resistant to

Rusts

Two rusts are found in the State
which are capable of attacking wheat,
namely, leaf rust and stem rust. Leaf rust
is unimportant, but stem rust can cause
heavy losses if the conditions for its
development and spread are favourable.
Stem rust
Stem rust is caused by the fungus
Puccinia graminis tritici Erikss & Henn.,
and develops on the leaves, stems, and
heads. On fully-susceptible hosts the
disease is characterised by the occurrence
of elongated, reddish-brown pustules
which are surrounded by a light green area
(Fig. 1).
Powdery masses of spores give the
reddish-brown colour to the pustules. The
spores are easily disloged. As the plant
matures the pustule area turns black.
The organism is apparently carried over
from season to season on volunteer wheat
and barley, and on certain grasses. Rust
does not usually become evident until
September to October, thus its early
development indicates that it may reach
dangerous proportions.

Fig

1.—Stem rust

'Some doubts exist a b o u t t h e accuracy o f a f e w o f t h e early disease records, a n d m e n t i o n o f these diseases is o m i t t e d in
this article.
«149-3
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CONTROL: Crop refuse should be
destroyed, and crop rotation with other
cereals or legumes practised. Wheat
varieties recommended for the district
should be planted at the correct time. The
variety Kondut has shown a degree of
resistance and may be useful in reducing
losses.

attack. Thus, enquiries about the availability of resistant varieties should be
made each year. Volunteer wheat and
barley that show signs of the disease over
the summer and early in the growing
season should be destroyed.
Leaf rust
Leaf rust is caused by the fungus
Puccinia recondita Rob. ex Desm. Disease
symptoms are similar to those produced
by stem rust. The organism attacks the
leaves and leaf sheaths, and produces
round to slightly oblong pustules on fully
susceptible hosts. The pustules are orange
yellow.
CONTROL: The only practical
control leaf rust is through the
resistant varieties. However,
measures are not considered
necessary.

Glume blotch
The glume blotch organism (S. nodorum
Berk.) infects the leaves, stems, and heads.
Leaf infection occurs as dark brown spots.
On the sheaths and heads infected tissue
is light yellowish brown and may turn
dark brown or purplish brown (Fig. 3).
Infected nodes may carry a bloom.

way to
use of
control
to be

Septoria diseases

The widespread Septoria diseases are
caused by two closely related fungi. The
diseases are capable of reducing yields
considerably.
Septoria leaf spot
Septoria leaf spot is caused by the
fungus Septoria tritici Rob. ex Desm. The
development of light brown and yellow
irregular areas on the leaf and stems
respectively is characteristic (Fig. 2). The
discoloured areas become spotted with
minute black dots which are the fruiting
bodies of the fungus.
The organism over-summers in crop
refuse.

Fig. 3.—Symptoms o f S. nodorum i n f e c t i o n on leaves and stems

The glumes may become speckled late
in the season through the formation of
fruiting bodies of the fungus. The fungus
causes light to dark brown spots on the
grain.
Infected plant debris is the main source
of carry-over of the organism.
CONTROL: The cultural practices recommended for the control of Septoria
leaf spot will help in the control of glume
blotch. Seed should be dusted with an
organic mercury dust at the rate of 2 oz.
per bushel.
Smuts

Three diseases caused by smuts are
found in the State. The most common of
these is loose smut.

Fig. 2.—Septoria
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(Fig. 4.—Loose smut-infected spikes (left and centre)

Loose smut
Loose smut is caused by the fungus
Ustilago tritici (Pers.) Rostr. It is seldom
serious.
Infected spikelets emerge from the boot
earlier than the healthy ones. Diseased
heads contain no grain; instead the floral
parts are replaced by a black spore mass
enclosed by a delicate membrane. This
membrane soon ruptures leaving the spike
more or less bare (Fig. 4). Spores from
diseased spikelets infect healthy ears
about the time of flowering. The fungus
becomes established in the grain and then
remains dormant until seed germination,
when it grows through the plant tissues.

Fig. 5.—Flag smut-infected tillers and an uninfected tiller
(extreme left)

varieties are dwarfed and malformed, and
spikes are small or absent.
The fungus is both seed and soil-borne
and infects plants in the seedling stage.

CONTROL: Seed dusting has no effect;
clean seed must be used. Resistant
varieties may be used when available.

CONTROL: Dust the seed with an
organic mercury dust at 2 oz. per bushel.
If soil-borne infection occurs it may be
necessary to practice crop rotation with
other cereals. Resistant varieties such as
Bencubbin, Bungulla, Eureka II, Falcon,
Festival, Heron, Kondut, Koorda, Nabawa,
Warigo, and Wongoondy can be used to
reduce losses.

Flag smut
Flag smut generally occurs in trace
amounts only. It is caused by the fungus
Urocystis agropyri (Preuss.) Schroet.
The disease is evident about the late
seedling stage and causes greyish-black
linear streaks in older leaves and leaf
sheaths. Similar symptoms later develop
on the flowering stalk (Fig. 5) and glumes.
Eventually the host tissues above the
streaks break, releasing black spore masses
which are easily dislodged. Susceptible

Bunt
Bunt is a comparatively rare disease
caused by the fungi Tilletia caries (DC.)
Tul. and Tilletia foetida (Wallr.) Liro.
Affected plants generally appear normal.
There may, however, be an alteration in
head characteristics. Infected grain is
slightly darker than normal (Fig. 6) and
has an unpleasant "fishy" odour. The
kernels are brittle and are filled with
brown spore balls, these spore balls are
released at harvest and infect clean grain.
119
Journal of Agriculture, Vol 9 No 5 1968

-Bunt-infected spikes (centre and right) and darkly
coloured, infected grain
Fig. 7.—Downy miidew-infected tillers (left) and healthy
tillers (right)

The disease is seed-borne and possibly
soil-borne. Seedlings are infected about
the time of emergence and the fungus
grows through the plant tissues.
CONTROL: Seed-borne infection may be
controlled by dusting seed with an organic
mercury dust at 2 oz. per bushel. Soilborne infection may be reduced by seeddusting but crop rotation with other
cereals may be necessary.
Downy mildew

Downy mildew is caused by the fungus
Sclerospora macrospora Sacc. Disease
development is favoured by waterlogged
conditions, so affected plants are restricted
to very small areas. Disease symptoms
should not be confused with the injury
and distortion caused by hormone weedkillers.
Infected plants are erect, dull greyish
green, and show considerable thickening
and twisting. The plants are slightly
dwarfed and tiller excessively. The leaves
are thickened and remain erect, while the
inflorescences are thickened, distorted
(Fig. 7), and contain little or no grain.

Powdery mildew

The organism causing powdery mildew
is the fungus Erysiphe graminis tritici
E. Marchal. The disease is apparently not
economically important.
The organism infects the leaves, stems,
and heads. Infection is characterised by
the occurrence of a whitish powdery
growth on affected parts, and by the
yellowing of infected tissues (Fig. 8). The
fungal growth eventually turns a greyish
colour.
CONTROL: The use of resistant varieties
would be the only practical method of
control.

CONTROL: Control consists of draining
areas prone to waterlogging.
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Fig. 9.—Leaf spot

Leaf spot

This common disease is caused by the
fungus Drechslera verticillata (O'Gara)
Shoemaker.
Infection of the leaves occurs as dark
brown to black oval-shaped spots which,
on enlargement, display light brown
centres (Fig. 9). Generally, leaf infection
is not severe except during the seedling
stage.
Grain infection may occur, and in some
cases is evident as a dark discoloration.
The germination of infected grain is
depressed.
The fungus is seed-borne and doubtless
soil-borne, and infects many grasses.
CONTROL: Very little is known about
the organism and no control measures are
available.

Fig. 10.—Yellow dwarf

CONTROL: The only practical method
of control is to use resistant or tolerant
varieties. No recommendation can be
made at the present time.
Cyst nematode

The disease caused by this nematode
Heterodera avenae Wollenweber is relatively insignificant on a State-wide basis.

Yellow dwarf

Yellow dwarf is caused by an aphidtransmitted virus and is found particularly in the wetter wheatbelt areas. It is
of relatively minor importance in the main
wheat-growing districts.
Late infection leads to premature leaf
yellowing and to a reddish discoloration
at the tips of fully grown leaves. Dark
green stripes extend into the yellowing
areas on the leaf blade (Fig 10). Severely
affected plants may possess infertile florets.
A distinguishing feature of the disease is
the yellow to white colour of new leaves
as they emerge (Fig. 10). Early infection
leads to dwarfing.
Grasses act as alternate hosts of the
disease.

Fig. 11.—Cyst nematode infected roots (left) and control
(right)
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Affected plants are stunted, unthrifty,
and yellowish. The roots are short,
thickened, excessively branched, and carry
gall-like formations (Fig. 11). Root hair
development is stimulated, causing the
soil to cling to the roots. Heavy infection
can reduce yields markedly.
The nematode cysts persist in the soil
for several years.
CONTROL: Where this disease is a
problem, the eelworm population should
be maintained at a low level by practising
regular crop rotation so that cereals are
not grown in more than two consecutive
years. Heavy soil infestation can be
reduced by sowing to legume pastures for
a number of years.

CONTROL: Control has not been found
necessary, but consists of crop rotation
with plants other than cereals. The use
of clean grain is important.
Seed discoloration

Seed discoloration may be associated
with the presence of particular organisms,
but it is generally not possible to determine the organism involved by purely
visual examination.
Septoria
nodorum
and
Drechslera
verticillata
are the most important
organisms associated with seed discoloration. They may depress germination and
affect plant vigour.
Dusting seed with an organic mercury
dust will control seed-borne Septoria.

Ear cockle

Ear cockle is a rare disease caused by
the eelworm Anguina tritici (Steinb.)
Filipjev.
Wrinkling and twisting of leaves is
characteristic of the disease. Infected
heads are smaller than normal and
irregularly shaped. Examination of the
heads reveals small, dark coloured bodies
known as cockles (Fig. 12). The cockles
are derived from the grain and contain
a mass of eelworms. Severely affected
plants may die in the seeding stage.
The eelworms may also be carried on the
grain. Those in the cockles may remain
viable for many years.

Take-all

Take-all is a widepread disease and is
caused by the fungus Ophiobolus graminis
(Sacc.) Sacc. It is the most serious of the
several root rotting diseases of wheat.
The disease tends to affect plants in
patches. Infection causes premature death,
and sometimes stunting. The bleached
plants are conspicuous in the otherwise
green crop.
Heads contain little or no grain. The
roots and crown region are dry, rotten,
and discoloured. Removal of the leaf
sheath at the base of the plant reveals
dark brown to black streaks or spots; the
discoloured area may surround the stem
(Fig. 13).

Fig. 13.—Take-all-infected tillers (left and centre) and
uninfected tiller (right)

Fig. 12.—Ear cockle-infected plants, cockles, and healthy grain
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sativum Pamm., King & Bakke, and
Rhizoctonia solani Kiihn.)
Generally, the lower part of the stem
and the roots are affected. The tissues are
dry and rotten and show a brown or
reddish discoloration (Figs. 14 and 15).
Affected plants may be stunted, and heads
contain little or no grain. Plants die
prematurely and are conspicuous in the
green crop.
The organisms may survive on plant
debris or infect alternate hosts.

The organism survives in the old stubble
initially and infects susceptible grasses.
CONTROL: Burning the stubble aids in
reducing the disease incidence. Crop rotation is effective if the incidence of weeds
and grasses is minimised. Crops that can
be used in rotations are linseed, oats, and
legumes. Crops should be adequately
fertilised, high seeding rates should be
avoided, and a firm seed bed should be
prepared.
Foot and root rots

A number of fungi have been associated
with root rots (i.e., Curvularia, Fusarium,
and a Pythium species, Helminthosporium

CONTROL: Dust the seed with an
organic mercury dust at 2 oz. per bushel.
Burning the stubble and crop rotation aid
in reducing the disease incidence.

Fig. 14.—Root rot caused by Helminthosporium sativum on
tillers on left and in centre

Fig. 1 5.—Root rot incited by Fusarium graminearum on tillers
on left and in centre
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